INTRODUCTION
============

Malignant melanomas constitute 1%--3% of all malignant tumors of the gastrointestinal (GI) tract \[[@b1-ce-2016-153],[@b2-ce-2016-153]\]. However, the majority of these tumors are secondary lesions representing metastatic spread of a primary tumor \[[@b3-ce-2016-153]\]. Primary small bowel melanoma (SBM) is very rare; approximately 30 cases of SBM have been reported worldwide, although there is some debate as to whether SBM arises as a true small bowel primary tumor or metastasizes from unidentified or regressed primary cutaneous melanomas \[[@b4-ce-2016-153]\]. Clinically, both primary and metastatic SBMs are more aggressive than other melanoma subtypes and have worse prognoses \[[@b1-ce-2016-153]\].

Like other small bowel tumors, SBM is typically difficult to diagnose, owing to its nonspecific symptoms and challenging endoscopic approach. A final diagnosis is invariably achieved postoperatively. However, the introduction of single-balloon enteroscopy enables accurate diagnosis of small bowel tumors prior to surgery. We experienced a very unusual case of primary SBM, confirmed by single-balloon enteroscopy.

CASE REPORT
===========

A 74-year-old man was admitted to our hospital with anemia and intermittent melena. He had multiple underlying medical conditions including hypertension, atrial fibrillation, coronary heart disease, and a history of cerebral infarction. At the time of his admission, he was taking multiple medications, including antihypertensives, an antihyperlipidemic agent, and an anticoagulant. He had been admitted two months prior to the current admission, also because of melena and anemia. A series of studies performed at that time, including abdominal computed tomography (CT), upper endoscopy, and colonoscopy, were unremarkable. The patient experienced no further bleeding during that hospital stay, and was discharged without further investigation. He had subsequently undergone regular checkups in the outpatient clinic, and was taking an iron supplement, but the anemia was not corrected.

Upon his current hospital admission, the patient's physical examination was unremarkable with the exception of general weakness. Laboratory investigations were within normal limits except for the anemia (hemoglobin \[Hb\] 5.9 g/dL). Upper endoscopy and colonoscopy were repeated, but failed to identify the bleeding focus. An abdominal CT scan demonstrated suspicious soft tissue with ileo-ileal intussusception in the distal ileum ([Fig. 1](#f1-ce-2016-153){ref-type="fig"}). Single-balloon enteroscopy was performed and identified a 4 cm darkish polypoid ileal mass, approximately 60 cm proximal to the ileocecal valve ([Fig. 2](#f2-ce-2016-153){ref-type="fig"}). Endoscopic biopsies were taken and India ink was injected around the tumor for preoperative localization. On histologic examination, the biopsy specimen revealed an infiltration of large atypical cells with prominent nucleoli and melanin pigment. Immunohistochemically, these cells were positive for HMB-45 and S-100 protein. The biopsy diagnosis confirmed malignant melanoma ([Fig. 3](#f3-ce-2016-153){ref-type="fig"}). Given the above findings, a thorough investigation of the skin, nose, oral mucosa, and anus was performed to detect unidentified cutaneous lesions, but failed to reveal any significant lesions. The patient underwent small bowel resection with end-to-end anastomosis and mesenteric lymph node dissection. Macroscopically, the tumor appeared as a darkish polypoid mass 4 cm in size originating in the distal ileum ([Fig. 4A](#f4-ce-2016-153){ref-type="fig"}), and the tumor was the leading point of the ileo-ileal intussusception. Pathologic examination of resected specimens revealed that the tumor originated from the wall of the small intestine. The tumor cell findings were the same as those for the biopsy specimens, with lymphovascular invasion and tumor metastasis in five out of 27 mesenteric lymph nodes ([Fig. 4](#f4-ce-2016-153){ref-type="fig"}). After surgery, a positron emission tomography (PET) scan was performed to reveal any hidden primary focus, but the scan was negative for hypermetabolic activity. A final diagnosis of primary ileal malignant melanoma with regional lymph node involvement was confirmed.

The patient was referred to the oncology department for adjuvant chemotherapy, but chemotherapy was not administered owing to his poor general condition. At this point, he has undergone regular follow-up visits at the outpatient clinic for one year, without experiencing recurrence.

DISCUSSION
==========

Malignant melanoma is a rare tumor accounting for 1%--3% of all tumors \[[@b1-ce-2016-153],[@b2-ce-2016-153]\]. It is a malignant tumor derived from melanocytes. Melanocytes are dendritic-shaped melanin-producing cells crucial to skin pigmentation and ultraviolet protection in the skin and eye \[[@b5-ce-2016-153]\]. They are present in anatomic sites including the skin, eye, and epithelia of the nasal cavity, oropharynx, bronchus, anus, vagina, and urinary tract. Although melanoma is mostly of cutaneous origin, noncutaneous tumors can also occur, albeit very rarely \[[@b5-ce-2016-153]\].

The small intestine is the most frequent site of metastatic melanoma in the digestive tract, because of its rich blood and lymphatic supply \[[@b2-ce-2016-153],[@b6-ce-2016-153]\]. Even though GI tract metastases are observed in 50%--60% of cases of malignant melanoma at autopsy, clinical evidence of GI involvement is found with ante-mortem diagnosis in only 1%--5% of cases \[[@b7-ce-2016-153]\]. Melanoma can metastasize to any portion of the digestive tract, from mouth to anus, but the most common sites are the jejunum and ileum.

Primary SBM is extremely rare. To date, approximately 30 cases of primary SBM have been reported worldwide \[[@b4-ce-2016-153]\]. SBM is rarely diagnosed at an early stage, tends to be more aggressive, and is associated with a poor prognosis \[[@b8-ce-2016-153]\]. Men seem to be more frequently affected than women, with a male-to-female ratio of 1.8, and the ileum and jejunum are the most commonly involved sites \[[@b4-ce-2016-153]\]. A case of SBM was reported in Korea; however, it was not primary SBM but secondary SBM \[[@b9-ce-2016-153]\]. To the best of our knowledge, this is the first case of primary SBM in South Korea.

Generally, the small intestine and colon contain no melanocytes. There are some possible mechanisms to explain how malignant melanoma arises from the GI tract. Some experts believe that embryologically, melanocytes arise from melanoblastic neural crest cells that migrate via the omphalomesenteric canal to the distal ileum \[[@b10-ce-2016-153]\]. Others suggest that these tumors originate from enteric neuroendocrine noncutaneous tissue in the form of amine precursor uptake decarboxylase (APUD) cells \[[@b11-ce-2016-153]\]. Mishima explained that SBM might arise from neuroblastic Schwann cells associated with the autonomic innervation of the intestine \[[@b12-ce-2016-153]\]. However, many experts believe that primary SBM does not exist, and secondary deposits from regressed or undiagnosed cutaneous melanoma are mistakenly considered primary SBM \[[@b4-ce-2016-153],[@b8-ce-2016-153],[@b13-ce-2016-153]\].

Therefore, it is challenging to distinguish between primary and secondary SBM. Criteria for diagnosing primary SBM have been suggested, as follows, although they remain quite conjectural. The following should be present for a diagnosis of primary SBM: (1) a solitary lesion; (2) an intraluminal mass, with no other metastasis, excepting secondary regional mesenteric lymph nodes; (3) no evidence of disease in any other organs and no history of previous melanoma; and (4) a disease-free survival period of at least 12 months after surgical resection without any evidence of recurrence \[[@b6-ce-2016-153],[@b14-ce-2016-153]\]. The present case fulfilled these criteria, although potential regressed or unidentified ocular or extraintestinal tumor sites cannot be absolutely excluded. The clinical significance of this distinction lies within the differential prognosis. The prognosis is worse for primary SBM, which tends to grow faster and more aggressively than metastatic tumors, perhaps due to the rich lymphovascular supply available in the intestinal mucosa \[[@b15-ce-2016-153]\].

Clinical diagnosis of SBM is difficult because its clinical symptoms and signs are nonspecific. The most common symptoms are abdominal pain, intestinal obstruction, occult or gross bleeding, fatigue, weight loss, and presence of a palpable abdominal mass \[[@b13-ce-2016-153]\]. Rarely, intestinal melanoma presenting as single or multiple polypoid lesions can cause intestinal intussusception, as in the present case \[[@b16-ce-2016-153]\]. This patient did not complain of any abdominal symptoms despite ileo-ileal intussusception.

Intestinal melanoma is typically diagnosed by radiologic examination, including abdominal CT, conventional barium contrast studies, or PET scan. However, the rate of clinical detection is low \[[@b13-ce-2016-153]\]. Thus, a high index of suspicion is essential for diagnosis of the rare small bowel tumor. In the present case, abdominal CT had been performed two months prior to diagnosis, but no significant abnormalities had been detected on the CT scan. Retrospective review of the CT scan showed eccentric wall thickening in the distal ileum.

Conventional endoscopic examination of the small intestine is limited because the jejunum and ileum are not easily examined. In the majority of reported cases, diagnosis of small intestinal melanoma relied on radiologic examination and confirmation by exploratory laparotomy \[[@b3-ce-2016-153],[@b14-ce-2016-153],[@b17-ce-2016-153]-[@b19-ce-2016-153]\]. Recently, Hadjinicolaou et al. reported that they identified jejunal malignant melanoma by capsule endoscopy, and confirmative diagnosis was made after surgery \[[@b4-ce-2016-153]\]. In the present case, we identified the location and shape of the ileal mass by single-balloon enteroscopy, and confirmed the diagnosis of melanoma preoperatively.

Single-balloon enteroscopy has several advantages compared with capsule endoscopy for the diagnosis of small bowel tumor, even though single-balloon enteroscopy is an invasive, technically difficult, and time-consuming procedure. First, single-balloon enteroscopy permits biopsy tissue to be obtained, permitting determination of a final diagnosis prior to surgery. Second, the procedure allows surgical site marking for better identification of the lesion during surgery. In addition, it can be used cautiously in patients with intestinal obstruction, as in the present case, whereas capsule endoscopy is contraindicated.

Regardless of the exact origin of the melanotic lesion of the small bowel, surgical resection with sufficient free margins is the treatment of choice. Surgery, if curative, has a low risk of surgical morbidity and mortality, and long-term disease-free survival can be expected \[[@b3-ce-2016-153]\]. Chemotherapy, immunotherapy, and target therapy have a role in medical treatment of small intestinal melanoma but they are almost invariably used palliatively. No standard systemic therapies are available for patients with intestinal melanoma \[[@b4-ce-2016-153],[@b6-ce-2016-153],[@b13-ce-2016-153]\].

In summary, we experienced a rare case of primary SBM, diagnosed by single-balloon enteroscopy. Primary SBM is a rare, solitary, intraluminal tumor without a history of melanoma in another organ. To confirm primary SBM, thorough investigation is required to identify a possible primary lesion.
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![Abdominal computed tomography (CT) showing 4 cm polypoid enhancing mass with ileo-ileal intussusception in the distal ileum (arrow). (A) Coronal image; (B) Axial image.](ce-2016-153f1){#f1-ce-2016-153}

![Single-balloon enteroscopy showing 4 cm darkish polypoid mass obstructing the lumen approximately 60 cm proximal to the ileocecal valve.](ce-2016-153f2){#f2-ce-2016-153}

![Histologic examination of endoscopic biopsy specimen showing infiltration of large atypical cells with prominent nucleoli and melanin pigment (A) and positive immunohistochemical staining for HMB-45 and S-100 (B,C). (A) Hematoxylin and eosin staining (H&E), ×40. (B) Immunohistochemical staining for HMB-45 (red color) (×200). (C) Immunohistochemical staining for S-100 protein (brown color) (×200).](ce-2016-153f3){#f3-ce-2016-153}

![Gross and histologic examination of surgical specimen. (A) Gross findings showed 4 cm darkish polypoid ileal mass with regional darkish lymph node. (B) Melanin pigment is observed in the tumor cells (Hematoxylin and eosin staining \[H&E\], ×400). (C) Immunohistochemical staining for S-100 protein is positive (×200). (D) Immunohistochemical staining for HMB-45 is positive (×200).](ce-2016-153f4){#f4-ce-2016-153}
